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(54) PICTURE DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PURPOSE: To improve a holding rate of display datato unnecessitate auxiliary capacity 
and to improve numerical aperture by writing the same data in pixels plural times during 
one frame periodin an active matrix type picture display device. 
CONSTITUTION: This device is provided with a timing control circuit Man A/D 
converter 1 la field memory A 12a field memory B13a D/A converter 15a current 
reversing circuit 16a data driver 2a scanning driver 3a pixel array 17 for display (XxY 
matrix)and a pixel circuit is constituted so that a value of an auxiliary capacity Cs is made 
a value for which a holding rate of display data is less than 99% or the auxiliary capacity 
Cs is eliminatedand the pixel circuit is connected to the data driver 2 and the scanning 
driver 3. 



CLAIMS 



[Claim(s)] 

[Claim l]In an image display device which has a picture element part for a display in 
matrix form in a line writing direction (horizontal) and a line direction (perpendicular 
direction)and has the auxiliary capacity for data-hold for a display in this picture element 
partAn image display device taking a value that retention [ in / in a value of said auxiliary 
capacity / one frame of data for a display ] will be less than 99%. 
[Claim 2] An image display device having a picture element part for a display in matrix 
form in a line writing direction (horizontal) and a line direction (perpendicular 
direction)and not having auxiliary capacity for data-hold for a display in this picture 
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element part. 

[Claim 3]Claim 1 writing data for the same display of multiple times in a line writing 
direction (horizontal) and a line direction (perpendicular direction) within 1 frame period 
at this same picture element part in an image display device which has a picture element 
part for a display in matrix formor a drive method of an image display device given in 
either of 2. 

[Claim 4] An image display device to an active element which drives with an active 
matrix and makes a switching function of a pixel. An image display device wherein it has 
composition which connects to a picture element electrode MOSFET which linked 
between one half of sources of a size of an active elementand a drain directly and a 
scanning signal corresponding to the above-mentioned active element impresses a 
scanning signal used as an opposite phase to MOSFET. 

[Claim 5] An image display device an active element which drives with an active matrix 
and makes a switching function of a pixelAn image display devicewherein each 
impresses a scanning signal used as an opposite phase to two MOSFETs which consist of 
CMOS analog switches and constitute the above-mentioned CMOS analog switch. 
[Claim 6]The image display device according to any one of claims 1 to 5 whose image 
display device is a liquid crystal display. 

[Claim 7]The image display device according to any one of claims 1 to 6 with which an 
active element is characterized by carrier mobility mu being a becoming element in 
mu>=5 cm 2 /v-sec. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image display device which has a 

pixel for a display in matrix formand its drive method. 

[0002] 

[Description of the Prior Art]The "field" and the "frame" in Description of this 
application are defined as follows. 

Frame : completed single picture which is displayed on an image display device. 
The picture which is a component of field: "frame." 

The active-matrix-driven system is known in the image display device which is 
represented by the liquid crystal display and which allotted the pixel to matrix form. 
Herean active matrix type liquid crystal display device is explained. 
[0003]The structure of an image display portion is explained first. In drawing 1 1 it has 
two or more data signal lines 4 and two or more scanning signal lines 5 in the state where 
a data signal line and two or more scanning signal lines crossThe pixel 6 is formed in the 
portion surrounded with two adjoining data signal lines and two scanning signal lines at 
matrix formand each pixel is constituted by auxiliary capacity Cs the transistors TRsuch 
as TFT (thin film transistor) as an active elementthe liquid crystal capacity Cpand if 
needed. In the figureone electrode of the data signal line 4the liquid crystal capacity 
Cpand auxiliary capacity Cs is connected via the drain of the transistor TRand a 
sourceThe gate of the transistor TR is connected to the scanning signal line 5 the electrode 
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(common electrode) of another side of the liquid crystal capacity Cp is connected to a 
common power source wireand the electrode (common electrode) of another side of 
auxiliary capacity Cs is connected to the common power source wire or the scanning 
signal line of the preceding paragraph. (It is connected to the common electrode in 
drawing 11 .) In additionthe data signal line 4 is connected to the data driver 2and the 
scanning signal line 5 is connected to the scanning driver 3. 

[0004]The voltage of the data for a display which should be displayed on each pixel 6 by 
the timing control part 1 in the figureAnd level and the Vertical Synchronizing signal for 
performing positioning at the time of displaying are generatedThe timing signals (a start 
pulsea clocketc.) which determine the driving timing of the data driver 2 (called a source 
driver) and the scanning driver 3 (called a gate driver) on the basis of these signals are 
generated. Based on these signalsthe above-mentioned signal which sampled the data for 
a display for one horizontal scanning period in the data driver 2and also was sampled is 
outputted to the data signal line 4 with the transfer signal generated by the timing control 
part 1. On the other handin the scanning driver 3the scanning signal which specifies the 
storing pixel of the data for a display outputted on the data signal line 4 is outputted to the 
scanning signal line 5and when the scanning signal line 5 is an active statethe data for a 
display in which the data signal line 4 top is sent is written in the liquid crystal capacity 
Cp via the transistor TR. 

[0005]Aithou g hthe transmissivity of a liquid crystal layer or reflectance will be modulated 
by the electric charge written in the liquid crystal capacity Cp and a display will be 
maintainedAlthough it is high resistance comparatively actually at the liquid crystal 
capacity Cpa resistance component (leakage resistance) to a capacity component and 
parallel Since the off resistance of an active element and the transistor TR existsThe 
accumulated electric charge begins to leak via this resistanceby the time data is again 
written in this pixel in the next fieldthe voltage of a picture element electrode will 
declineand display quality is made to fall. Thenin order to make small potential 
fluctuation of the picture element electrode by this leakage currentproviding auxiliary 
capacity Cs in the liquid crystal capacity Cp and parallel is performed. 
[0006] Structural drawing (auxiliary capacity Cs is connected to the scanning signal line 
of the preceding paragraph.) of the pixel at the time of having auxiliary capacity Cs is 
shown in drawing 12 . In the figurein a data signal line and 5a scanning signal line and 7 
are [ 4 / TFT (thin film transistor) and 8 ] picture element parts (opening)the ****** 
portions 13 of a scanning signal line and a pixel serve as auxiliary capacity Csand the 
numerical aperture is falling by the field by which auxiliary capacity has been arranged. 
[0007]If the electric field of only a certain direction are impressed to a liquid crystal 
layerin order to prevent thisit is necessary to perform an alternating current drivesince 
degradation of the liquid crystal capacity Cpi.e.degradation of a liquid crystalis 
remarkable. Although there are field reversal which reverses polarity for every fieldand 
1 H line inversion reversed for every horizontal line in this alternating current drive 
(inversion driving)the M field+1H line inversion driving" which doubled the former and 
the latter has been usually. 

[0008]Since the parasitic capacitance Cgs exists between the gate sources of TFT(thin 
film transistor) TR as shown in drawing 13 in a picture element electrodevoltage shifting 
occurs by the capacitive component rate of pixel capacity (sum of the liquid crystal 
capacity Cp and auxiliary capacity Cs)and the parasitic capacitance Cgs. Faultsuch as 



being set to (V-**V)had generated the voltage which will be written in a pixel in the 
voltage of the data for a display which has been sent on the data signal line as for this 
voltage shifting if amplitude of V and a scanning signal line is set to VO. (It is 
**V=VOandCgs/(Cp+Cs+Cgs) here) This was also one of the generation factors of a 
flicker. 

[0009]High-speed operation is more possible than the TN liquid crystal generally used to 
the liquid crystal display of the active-matrix-driven system mentioned above hereThe 
liquid crystal display of the field progressive broadcasting method which maintains the 
rate of data-hold of this liquid crystal by a buffer circuit is proposed using the liquid 
crystal with a low (leakage resistance is small) rate of data-hold. 
[00 10] By displaying the field progressive broadcasting method said here and a two or 
more-color color by time sharingit is the color technology of performing continuous 
additive color mixing the time using the afterimage effect of the eyeas shown in the 
timing chart of drawing 1 6 the data for a display to a pixel display part is transmitted in 
very short time tauand it displays in remaining time (TRTGTB). 
[001 1] although the composition shown in drawing 1 1 as a pixel circuit in a field 
progressive broadcasting method can also operate — as other pixel circuit composition - 
Japanese-Patent- Application-No. 31 ~ two systems are proposed by 77983 (JP4- 
3 10925 A). 

[0012]It is the method of considering a pixel circuit as the composition provided with the 
retention volume Ch and the buffer amplifier circuit 9 like drawing 1 4 in this 1 st 
proposaltransmitting the data for a display to a pixel display part by the very short 
transfer time tau like the timing chart of drawing 16 and displaying in remaining time 
(TRTGTB). The high input impedance of this buffer amplifier circuit 9 holds the 
transmitted data for a display certainly with the retention volume Chand serves to 
maintain an electric charge to the liquid crystal capacity Cp during the period TRTGand 
TBi.e.maintenance periodsuntil the following data for a display is transmitted. 
[0013]In the 2nd examplethe pixel circuit is considered as the composition shown in 
drawing 15 . That iswhile displaying the voltage which is considered as the buffer 
amplifier circuit 10 and the composition which forms the retention volume ChaChband is 
held to one side of the retention volume ChaChbit is the composition of storing an 
electric charge in another side of the retention volume ChaChb. Since this enables it to 
perform transmission of the data for a display to the retention volume ChaChband the 
writing to the liquid crystal capacity Cp by turnsit is shown that it becomes possible to 
develop the transfer time tau in the 1/3 field like the timing chart shown in drawing 1 7 etc. 
[0014] 

[Problem to be solved by the invention] In conventional technology in order to hold the 
data for a displayauxiliary capacity Cs was requiredbut when this existedthe numerical 
aperture was falling. Howeverif the conventional drive method was used with the pixel 
circuit composition which abolished auxiliary capacity Csthe problem that it not only 
becomes a generation factor of a flickerbut cause decline in the rate for a display of data- 
holdand display quality falls arises. The retention of the data for a display in the existing 
pixel with the case where it does not have with the case where it has auxiliary capacity Cs 
is shown in drawing 18 . In the case of the circuitry shown in drawing 14 and drawing 
J_5expansion (hindrance of highly-minute-izing) of the pixel size by the increase in an 
element number of a picture element part and the fall of the yield were caused. 
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[00 15] As shown in drawing 13 when TFT (thin film transistor) is used as an active 
element in an active-matrix-driven systemThe voltage shifting of a picture element 
electrode occurs by the capacitive component rate of the parasitic capacitance Cgs of 
thisand pixel capacityand the fault that the data for a display could not be written in 
correctly was caused. This was also one of the generation factors of a flicker. 
[0016] 

[Means for solving problem] In the image display device which has a picture element part 
for a display in matrix form in a line writing direction (horizontal) and a line direction 
(perpendicular direction)and has the auxiliary capacity for the data-hold for a display in 
this picture element part in order that the image display device of this invention may 
solve the above-mentioned problemThe value that retention [ in / in the value of said 
auxiliary capacity / one frame of the data for a display ] will be less than 99% is taken. 
[0017]Other image display devices of this invention have a picture element part for a 
display in matrix form in a line writing direction (horizontal) and a line direction 
(perpendicular direction)and do not have the auxiliary capacity for the data-hold for a 
display in this picture element part. 

[0018]The drive method of the image display device of this invention writes the data for 
the same display of multiple times in this same picture element part within 1 frame period 
in the described image display device which has a picture element part for a display in 
matrix form in a line writing direction (horizontal) and a line direction (perpendicular 
direction). 

[0019]To the active element which an image display device drives with an active 
matrixand makes the switching function of a pixel. It has composition which connects to 
a picture element electrode MOSFET which linked between one half of the sources of a 
size of an active elementand a drain directlyand the scanning signal corresponding to the 
above-mentioned active element impresses the scanning signal used as an opposite phase 
to MOSFET. It has composition to which each impresses the scanning signal used as an 
opposite phase to two MOSFETs which an image display device drives with an active 
matrixconstitutes the active element which makes the switching function of a pixel from 
a CMOS analog switchand constitute the above-mentioned CMOS analog switch. 
[0020] This invention can be applied also when an image display device is a liquid crystal 
display. 

[0021] The active element of the image device of this invention makes carrier mobility 

mu mu>=5 cm 2 /v-sec. 

[0022] 

[Function]By conventional technologyalthough connected to the scanning signal line of a 
common electrode or the preceding paragraphsince auxiliary capacity Cs becomes 
possible [ abolishing this ] structure becomes easy and its numerical aperture improves by 
this invention. Although it does not come to abolish above-mentioned auxiliary capacity 
Csa numerical aperture can be improved by making the value of auxiliary capacity Cs 
small. An improvement of the rate for a display of data-hold is still also attained. When 
holding a field progressive broadcasting methodsince drawing 1 4 and complicated 
circuitry as shown in drawing 1 5 are not neededreduction (reduction of pixel size) of a 
pixel circuit scale is achievedand the improvement in the yield and highly minute-ization 
are attained. 

[0023]The sampling circuit not only when auxiliary capacity Cs is made lowbut in a data 



driverThe data fluctuation generated when the OFF current of the transistor which forms 
a hold circuit etc. and the various circuits of a picture element part is largeor when the 
parallel resistance ingredient of what is called a sampling capacitora data hold 
capacitorand other capacitors is small can be suppressed. 

[0024]When TFT (thin film transistor) is used as an active elementthe flicker resulting 
from the voltage shifting of the picture element electrode by which it is generated by the 
capacitive component rate of the parasitic capacitance Cgs between the gate sources of 
this and pixel capacity etc. can be controlled. 
[0025] 

[Working example] 

[Working example 1] This example explains the case where the data for ** in the first 
half of the two or more inning is written in within 1 frame period at a picture element part 
in the case of a black and white display (monochromatic specification). 
[0026] The example of peripheral circuit composition when enforcing the method of 
driving this inventionand pixel circuit composition is shown in drawing 2 (in the case of a 
xxy matrix). In the figurea timing control circuit and 1 1 14 An A/D converter 12 — as for 
an inversion circuit and 2the field memory B and 1 5 are [ a scanning driver and 1 7 ] the 
pixel arrays for a display (xxy matrix) a data driver and 3 a D/A converter and 1 6 the 
field memory A and 13. As an example of pixel circuit compositionit has composition 
from which the value of auxiliary capacity Cs removed the composition which takes the 
value that the rate for a display of data-hold will be 99% or lessor auxiliary capacity Cs 
with the composition in drawing 1 1 . The field memory A of 12 and the field memory B 
of 1 3 perform writing and read-out by turns for every field. 
[0027]Nextoperation is explained. The data for a display is first inputted into A/D 
converter 1 land in order to memorize to a field memorythe changed signal is memorized 
by 1 frame period by the field memory A 12 after changing into a digital signal from an 
analog signal. The data for a display in front of 1 frame period simultaneously with this A 
part for 1 frame periodFrom the already memorized field memory B13serially this data 
memorized within 1 frame period with the timing signal generated by the timing control 
part 14 n timeslt is inside (when frame frequency is 60 Hz.) of 16.67/n [msec] about read- 
out of all the data for a display by the 1 field, the following — it is the same — it carries 
out. The data for a display read from the field memory B 1 3 is changed into an analog 
signal from a digital signal by D/A converter 1 5nextthe inversion signals generated by 
the timing control part 14 in the inversion circuit 16 — the polarity of the data for a 
display ~ reversal (1 — H line inversion) After performing 1 field reversal or field+lH 
line inversionit writes in each predetermined pixel by inputting into the data driver 
2sampling this in the data driver 2and outputting to a data signal line. 
[0028] As opposed to drawing 1 9 which the timing of the writing at this time shows an 
example of the conventional general scanning methodThe scanning driver 3 is operated to 
the timing (timing which can output the scanning signal of y duty within 16.67/n [msec]) 
doubled with the data read for a display for n times of 1 frame periods from the field 
memory B13 as shown in drawing I The data driver 2 is also operated on the frequency 
which can perform the sampling of x data for a display (1 horizontal-line pixel 
number)and writing within the pulse width of each scanning signal. That isin a certain 
pixelthe data for the same display will be written in n times within 1 frame period. The 
graph of the rate for a display of data-hold in the existing pixel at the time of performing 



the above operation is shown in drawing 3 . The clock frequency (a clocka start pulseetc.) 
of the data driver 2 at this time and the scanning driver 3 will serve as nxf [Hz] if the 
number of times of read-out of data is made into n times when the case of normal 
operation is set to f [Hz]. 

[0029] As mentioned aboveby using the drive method with which the data for a display 
corresponding to each pixel is written in a n time predetermined pixel within 1 frame 
periodln the pixel circuit composition in the case of taking the value that the value of 
auxiliary capacity Cs serves as less than 99% of a rate for a display of data-holdand the 
pixel circuit composition at the time of removing thoroughlyThe improvement in the 
yield not only by improvement in a numerical aperture but realization of the rate for a 
high display of data-hold and reduction (reduction of pixel size) of a pixel circuit scale 
and highly-minute-izing are possible. 

[0030]It is desirable for the driving ability of the active element (transistor TR) in a pixel 
to be large in writing multiple times in 1 frame period to each pixel as mentioned abovelt 
is desirable for carrier mobility mu to use the element TFT more than 5 cm 2 /v-secfor 
examplepolycrystalline silicon etc.at least. 

[003 1] The antecedent basis of the number of 99% of the rates for a display of data-hold is 
because the rates of data-hold of not less than 99% including a margin were needed for 
being stabilized and displaying the data for a display of 64 gradation equivalent to the 
practical use level of a natural drawing display over 1 frame period by the conventional 
driving method here. 

[0032]Although the HARASHIN item was the non yne TARESU scan which writes a 
yne TARESU signal like a television signal in adjoining 2 horizontal lines (it is also 
called a scanning line) in the above explanationNot the thing that limits circuitry to this 
but the HARASHIN item is a yne TARESU signaland when displaying a part for 2 field 
video signal within 1 frame periodof courseit is applicable. Howeverthe composition of a 
peripheral circuit is that the capacity of complication or a memory naturally increases in 
this case. It cannot be overemphasized that circuitry increases according to the number of 
colors in the case of the spatial additive color mixing of two or more colors using a light 
filter. 

[003 3] [Working example 2] The 1st working example of the colorization in a field 
progressive broadcasting method is described below. 

[0034] As pixel circuit compositionit has composition from which the value of auxiliary 
capacity Cs removed thoroughly the composition which takes the value that the rate for a 
display of data-hold will be less than 99%or auxiliary capacity Csfor example with the 
composition in drawing 1 1 . The example of basic constitution of a drive circuit is shown 
in drawing 4 (in the case of a xxy matrix). The field memory A12 and the inside of B13 
The data for red screen display for 1 frame periodlt has composition with the function 
which generates the timing signal which divides the data for green screen displayand the 
data for blue screen display into the blocks 18-23 memorized respectivelyand reads 
redgreenand the data for a display for blue screens to the timing control part 
14respectively. 

[0035]Nextoperation is explained. It is A/D converter 1 1 (when the data for a display is a 
RGB code for a field sequential displayit consists of one A/D converterand) about the 
data for a field sequential display. In the case of a general RGB codeit inputs for 
consisting of three A/D convertersln order to memorize to a field memorythe changed 



signal is memorized by the field memory A12 after changing into a digital signal from an 
analog signal by the red for 1 frame periodgreenand each data 1 8 1 9and 20 for blue screen 
display. The red of one frame agogreenand the data for blue screen display 
simultaneously with this from the field memory B 1 3 which has already memorized a part 
for 1 frame period to 2122and 23respectively. The red for 1 frame periodgreenand the 
data for blue screen display are read to a serial n times in a fixed order within 1 frame 
period (16.67 [msec]) with the read signal generated by the timing control part 14 in this 
data memorized. That isas shown in drawing 5 it will be considered as one set by 
redgreenand three data for blue screen displayand n-set read-out will be performed within 
1 frame period (what kind of order may be sufficient as a data read order for a display?). 
Nextafter changing into an analog signal the data for a display read from the field 
memory B 1 3 by D/A converter 1 5 from a digital signalnextthe inversion signals 
generated by the timing control part 14 in the inversion circuit 16 - the polarity of the 
data for a display — reversal (1 — H line inversion) After performing 1 field reversal or 
field+lH line inversionit writes in each predetermined pixel with inputting into the data 
driver 2sampling this in the data driver 2and outputting to a data signal line. 
[0036]Timing of writing at this timeA scanning driver is operated to timing (timing 
which can output a scanning signal of y duty within 16.67/n [msec]) doubled with data 
read for a display for n times of 1 frame periods from the field memory B as shown in 
drawing 5 The data driver 2 is also operated on frequency which can perform a sampling 
of x data for a display (1 horizontal-line pixel number)and writing within pulse width of 
each scanning signal. 

[0037]By performing the above operationa cycle of time mixed colors of a color becomes 
high-speedand a feeling of the different sum is not sensed to human being's vision 
sensitivityDo not have drawing 14 proposed in order to raise retention of data for a 
display by Japanese Patent Application No. 3-77983 (JP4-310925A)and complicated 
pixel circuit composition shown in drawing 15 but ** with 1 transistor composition from 
which a high numerical aperture is obtained. Improvement in the yield by realization of a 
rate for a high display of data-hold and reduction (reduction of pixel size) of a pixel 
circuit scale and highly-minute-izing are possible. 

[003 8] [An working example 3] The 2nd working example of colorization in the same 
field progressive broadcasting method as the next is described. 
[0039]Pixel circuit composition and drive circuit composition presuppose that it is the 
same as that of an working example 2. It is changing timing of a read signal generated by 
the timing control 14 in drawing 4 about operationAs shown in drawing 6 divide 1 frame 
period into three equallyand within one third of periods of the beginning For examplen 
timesData for green screen display is read n times within the one following third of 
periodsdata for blue screen display is read n times within one third of periods of the 
lastand data for red screen display is written in a predetermined pixel (combination of not 
only this but what kind of other data for a display may be sufficient). It is 1 transistor 
composition from which a high numerical aperture is obtained by the above circuitry and 
drive methodand improvement in the yield by realization of a rate for a high display of 
data-hold and reduction (reduction of pixel size) of a pixel circuit scale and highly- 
minute-izing are possible. 

[0040] [Working example 4] Also making it operate in the timing chart of drawing 8 
corresponding to the system configuration example and this which show drawing 7 again 



can write the data for a display corresponding to each pixel in a n time predetermined 
pixel within 1 vertical scanning period. 

[0041]Composition is explained first. As for timing control and 24in 14in drawing 7 (in 
the case of a xxy matrix)the scanning drivers 1 and 25 are the scanning drivers 2 (a 
scanning driver makes only the number of horizontal scanning numbers a certain thing.). 
When it is in this casey scanning drivers are required. It carries outand the scanning 
signal line of n book is connected to each scanning driverand the data signal line of x 
book is connected to the data driver 2. The pixel circuit 26 is formed in a form as shown 
in drawing 7 on each intersection of a scanning signal line and a data signal line, n 
element TRS for a sampling is connected to the intersection of a data signal line and a 
sampling signal line in a pixel circuitand it is eventually connected to the output of this at 
the one pixel capacity Cp via TR as one pair of sampling capacity Chand an active 
elementrespectively. 

[0042] It explains based on the timing chart shown in drawing 8 about operation. In the 
pulse width of the sampling signal 1 generated in the timing control circuit 14the data for 
a display for one horizontal period is outputted to a data signal lineand a data driver 
outputs the data for a display of an output and the sequential y duty to a data signal line. 
That isin the figurethe data for a display for the 1 field will be sampled and outputted 
within the period of A. Nextthe data for a display on a data signal line is written in the 
sampling capacity Ch one by one for every horizontal line via TRS by the sampling 
signal 1 - ythe order 1-1 which shows a scanning signal line in the figure2-land ... y- 
1 1 (period of A in the figure)-22-2...y-2and 1 (period of B in the figure)-n. The data for a 
display is written in pixel capacity from the sampling capacity Ch n times within 1 frame 
period by scanning in an order used as 2-n and y-n (period of N in the figure). 
[0043]The sampling frequency of the data driver 2 can be finished at once by performing 
the above operationand auxiliary capacity Cs can be decreased or abolishedwithout 
reducing the rate for a display of data-holdmaking the burden of the data driver 2 ease. 
[0044] [Working example 5] As an examplewith the composition in drawing 1 1 although 
the value of auxiliary capacity Cs was considering old pixel circuit composition as the 
composition which takes the value that the rate for a display of data-hold will be 99% or 
lessor the composition which removed auxiliary capacity Cs thoroughly hit is shown in 
drawing 9 and drawing 1 0 as an example of pixel circuit composition for inhibiting the 
influence by the parasitic capacitance Cgs (Cgd) of an active element. 
[0045] In drawing 9 auxiliarv capacity Cs was thoroughly removed from the pixel circuit 
composition in drawing 1 1 and TR2 and the scanning signal line 2 which are MOSFETs 
are added. It has composition which connected the drain of TR2and the source to the 
picture element electrodeand connected the gate to the scanning signal line 2. As for 
CgslCgd2 is the parasitic capacitance between a gate and a drain between the gate of 
TR2and a source the gate of TRlthe parasitic capacitance between sourcesand Cgs2and 
TR2 is the transistor size used as "Cgs2+Cgd2=Cgsl." 

[0046] With thisthe waveform of an opposite phase is impressed to impression and the 
scanning signal line 2 for the usual scanning signal corresponding to each pixel at the 
scanning signal line 1. Since the shift directions of Cgs 1 the voltage shifting of the picture 
element electrode by which it is generated with the pixel capacity Cpand the voltage 
shifting of the picture element electrode by which it is generated by Cgs2 and Cgd2 differ 
by carrying out like thisrespectivelyit can offset each other and suitand the influence by 



this can be inhibited. 

[0047] Also in drawing IQ auxiliarv capacity Cs is thoroughly removed from the pixel 
circuit composition in drawing 1 1 and TR2 and the scanning signal line 2 which are 
MOSFETs are added. TR2 is considered as the composition of the complementary type 
which forms an analog switch by TRland the electric capacity of Cgs2 which are a gate 
of TRla gate of Cgsl and TR2 which is the parasitic capacitance between sourcesand the 
parasitic capacitance between sources chooses transistor size which becomes equal. 
[0048]To the scanning signal line lthe same effect as a pixel circuit shown in drawing 9 
can be acquired by impressing a waveform of an opposite phase to impression and the 
scanning signal line 2 for the usual scanning signal corresponding to each pixel with this. 
[0049] 

[Effect of the Invention] Conventionallyby this inventionalthough connected to the 
scanning signal line of a common electrode or the preceding paragraphsince auxiliary 
capacity Cs becomes possible [ abolishing this ] structure becomes easy and its numerical 
aperture improves. Although it does not come to abolish above-mentioned auxiliary 
capacity Csa numerical aperture can be improved by making the value of auxiliary 
capacity Cs small. An improvement of the rate for a display of data-hold is still also 
attained. When holding a field progressive broadcasting methodsince drawing 14 and 
complicated circuitry as shown in drawing 1 5 are not neededreduction (reduction of pixel 
size) 0 f a ********** fjj m j s ac hievedand the improvement in the yield and highly 
minute-ization are attained. 

[0050]The sampling circuit if statednot only when auxiliary capacity Cs is made lowbut 
in a data driverThe data fluctuation generated when the OFF current of the transistor 
which forms a hold circuit etc. and the various circuits of a picture element part is largeor 
when the parallel resistance ingredient of what is called a sampling capacitora data hold 
capacitorand other capacitors is small can be suppressed. 

[0051] When TFT (thin film transistor) is used as an active elementThe flicker resulting 
from thisetc. can be controlled by offsetting the voltage shifting of the picture element 
electrode by which it is generated by the capacitive component rate of the parasitic 
capacitance CgdCgs between the gate sources of thisor between drainsand pixel capacity. 
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[Brief Description of the Drawings] 

[Drawing l] It is a figure showing the output wave and display voltage of a scanning 
driver in the drive method of this invention. 

[Drawing 2] It is a block diagram for describing one working example of this invention. 
[Drawing 3] It is a graph of the rate for a display of data-hold at the time of carrying out 
this invention. 

[Drawing 4] It is a block diagram of one working example at the time of carrying out this 
invention with a field progressive broadcasting method. 

[Drawing 5] It is an example of a timing chart at the time of carrying out this invention 
with a field progressive broadcasting method. 

[Drawing 61 Thev are other examples of a timing chart at the time of carrying out this 
invention with a field progressive broadcasting method. 



[Drawing 7] It is a block diagram for describing other working examples of this invention. 
rDrawing 8] It is a timing chart for explaining operation of drawing 7 . 
fDrawing 9] It is a figure explaining other examples of the pixel circuit composition of 
this invention. 

[Drawing 10] It is a figure explaining other examples of pixel circuit composition of this 
invention. 

fDrawing 1 li lt is a figure explaining the conventional pixel circuit composition. 
fDrawing 12] It is a figure explaining the structure of the important section of the 
conventional pixel circuit. 

[Drawing 13] It is a figure for explaining operation of the conventional pixel circuit. 
[Drawing 14] It is a figure for explaining other examples of the conventional pixel circuit 
composition. 

[Drawing 15] It is a figure for explaining the example of further others of the conventional 
pixel circuit composition. 

fDrawing 16] It is a timing chart explaining the conventional field progressive 
broadcasting method. 

fDrawing 17] It is a timing chart explaining other examples of the conventional field 
progressive broadcasting method. 

[Drawing 18] It is an explanatory view of the rate for a display of data-hold with the case 

where there is nothing with the case where there is auxiliary capacity Cs. 

rDrawing 191 It is a figure showing the output wave of the scanning driver in the 

conventional drive method. 

[Explanations of letters or numerals] 

1 7 The pixel array for a display (xxy matrix) 

Cs Auxiliary capacity 
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